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ABSTRACT 



Reported are the results of a workshop designed to 
instruct college teachers and science consultants in “Science - A 
Process Approach” and "Science Curriculum" "Improvement Study" 
curricula. One of the objectives of the workshop was to influence 
participants to promote these curricula and initiate change. This 
report is an evaluation of the reactions of participants to the 
workshop and their behavioral change after they left the workshop. 
Pre-workshop, post- workshop, and follow-up measures irxdicated that 
significant differences in knowledge of the two progran«s, knowledge 
of process skills, knowledge of change-agent skills, and in attitude 
toward the two elementary science curricula were developed. Increased 
inservice activities and an altering of preservice courses to include 
more of the AA.AS and SCIS philosophies and activities were among the 
changes reported. (BE) 
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A WnEttSHTP UOfiKSHO? ON ELEMENIABY SCHOOL SCIF«CE: 
AN IN-DEPIU EVALUATION 



Introduction 

There is a need to study suomer institutes to determine 
vhat takes place in the institutes and how these activities relate 
to subsequent changes in the behavior of the institute members- 
AlsOf there is an urgent need to follow up participants of institute 
programs to determine the effectiveness of the programs in idiich 
they have engaged. 

It vas proposed that this type of evaluation be conducted 
with participants from the Leadership Workshop on Elementary School - 
Science which was held at Michigan State Uhiversity during the 
summer of 1968. 

Ihe Workshop was designed to prepare the participants to 
help schools implement two of the new elementary science curricula. 
They are Science»«A Process Approach developed by the American 
Association for the Advancement of Science (AAAS) and the Science 
Curriculum Improvement Study (SCIS) . 

This Workshop was aimed at the need for a fairly rapid re- 
training of large numbers of in-service elementary school teachers to 
make effective use of the new curricular materials. At the same time, 
this Workshop for college teachers sought to produce changes in the 
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pre*service preparation of elementary teachers to include the content 
and teaching modes recommended for the new materials so as to reduce 
or eliminate* if possible* the need for retraining. 

This Workshop was unique and lent itself to the evaluation 
proposed since it included ac its objectives: (1) providing the 

participants with considerable knowledge of the purposes* history* 
recommended modes of teaching* objectives* materials* and teacher 
education procedures of the Science Curriculum Impro vement Study 
and of Science— >A Process Approach ; (2) providing opportunities 
for the participants to teach science to children using the new 
curriculum materials and to provide the participants with feedback 
on their teaching; (3) engaging the participants in giving feedback * 
to elementary classroom teachers whom they have observed teaching 
children with the new curriculum materials; (4) familiarizing the 
Participants with the school settings and with the administrati^'e 
aspects of implementation; (5) assisting the participants as a 
group and as individuals to plan and to prepare appropriate mater- 
ials and activities for orientation sessions and in-service programs 
(6) providing experience in organizing and presenting orientation 
sessions on the programs to groups of school teachers and adminis- 
trators; and (7) that the participants would be engaging in change- 
agent activities after they left the Workshop; i.e. * put what was 
learned into practice. 

It v'ls also unique in that experiences in group- process 
skills and change-agent strategies were an integral part of the 
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progr^ua In addition to the training in the philosophies^ processes, 
concepts, and materials of the AAAS and SCIS programs. The part- 
icipants, as part of the V^rkshep activities, also prepared and 
gave a three day workshop for elementary school teachers a nd ad- 
ministrators. This three day participant-directed workshop served 
as an initial contact with elementary school personnel selected 
from the geographic area of the participant's institution. The 
three day workshop was meant to establish an awareness in the surr- 
ounding communities concerning the new science programs and the 
availability of consultants. The participants were prepared to en- 
gage in a large sca«.e implementation project to develop a network 
model involving college or resource teachers (T^^s), experienced 
in-service pilot teachers (T 2 *s), and pilot teachers (T^'s). (This 
model is often referred to as TTT or program.) 

The major thrust of this Workshop was toward the prepar- 
ation of the participants to accept active roles as resource train- 
ers in the implementation model. 

Asstimptions 

This study was designed to gather evidence to determine 
whether or not such workshops are worth repeating; and, if so, how 




*A Research Proposal submitted by Dr. J. R. Brandou, chairman of 
the Science and Hathematics Teaching Center at Michigan State 
University, to the National Science Foundation on December 19, 1^57. 
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they should be modified in order to be more effective. 

Xr WAS essumed thet the Workshop could meke e contribu* 
tion to the educational cooiaunity and was worthy, therefore, of 
study. It was further assumed that the elementary science curric- 
ula which were studied are viable representatives of modem sci- 
ence education. Also, it was assumed that the instruments utilized 
in the study were suitable. All instrxments used in the study were 
prepared by the staff of Michigan State University. 

Finally, it was assumed that there exists a wider popula- 
tion of college teachers and resource persons described by the 

1 

participant description herein. 

Objectives of study 

Ihe principal focus of the stud> was concerned with the 
following items. 

1. To report the content, methods, and procedures of the 
Workshop. 

2. To report the participants' evaluation of their perceived 
needs and how the Workshop met these needs. 

3. To describe the changes in knowledge of and attitude to- 
ward AAAS and SCIS elementary school science curricula 
as measured on pre, ^st, and mid-winter evaluations. 

4. To describe the effects of various aspects of the Work- 
shop activities on the attitudes of the participants. 
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Ihe activities considered are: 



A. Orientation to programs 

B. Laboratory and micro- teaching involvment using AAAS 
and'SCIS materials 

C. Group-process skills 

D. Change-agent skills 

E. Ihree-day workshops conducted by the college teachers 
(T^) for elementary school teachers (T^^) and adminis- 
trators. 

5. To describe the relationships that exist between attitude 
towards the SCIS and AAAS programs and attitudes towards 
the various aspects of Workshop activities as mentioned 
in objective number 4. 

6. To describe the relationships that exist between knowledge 
of the program characteristics and their implementation 
procedures, and the attitude toward various aspects of 
Workshop activities as mentioned in objective number 4. 

7. To describe the relationships that exist in attitude and 
knowledge between Workshop measures and Mid-winter 
Conference measures. 

8. To. describe the behavioral changes of the participants in 
their oa- the- job implementation of curriculum change in 
activities related to the two programs studied in detail 
at the leadership Workshop. 

9. To make recommendations for future workshop evaliiations. 



o 

ERIC 



6 / 



Participant description 

Participants for the College Teacher Workshop were invited 
• from the population of college and university professors currently 
teaching science and/or science education courses for pre- service 
elementary school teachers and from elementary science consultants 
and science supervisors. Selection preference was given to appli- 
cants from the State of Michigan. Also, since it was expected 
(and proved to be so) that participants would receive requests for 
consultation services from local schools, selection preference was 
given to participants lAo were in a position to influence science 
education and i^o provided evidence, in writing, that their admin- 
istration would permit them to engage in consulting and implementa- 
tion activities. 

Description of evaluation methodology 

The study of the College Teacher Workshop at Michigan 
State Ihiiversity was conducted in two phases ar seen in Figure 1. 

July 29 thru August 23 December 

-Workshop- -Mid-winter Conference- 

PHASE I PHASE II 

Figure 1. 

Phase I was an evaluation of the first objective as mea- 
sured by the learning experiences of the participants during the 
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actual Workshop. Phase II was the evaluation made at the Mid- 
winter Conference. 

Figure 2 shows in detail the areas evaluated in each phase. 
Figure 3 indicates the test schedule. 



Areas of Evaluation 

PHASE I PHASE II 



A. Changes in: 

knowledge of program char- 
acteristics and program 
implementation procedures. 
(Instrument A) 

Attitude toward programs 
and their content. 
(Instrument B) 

Analysis of personal be- 
havior in '*TOups. 
(Instrument C) 

Knowledge of change- 
agent strategies. 
(Instrument D) 

B. Satisfaction of perceived 
needs. (Instrument E) 



A. Measures of: 

Knowledge of program char- 
acteristics and program 
implementation procedures. 
(Instrument A) 

Attitude toward programs 
and their content. 
(Instrument B) 



B. Satisfaction of perceived 
needs. (Instrument E) 

C. Behavioral change in partic- 
ipants. (Instrument G) 



Figure 2. 



o 



PHASE I 



PHASE II 



Pre* institute 
test over areas 
outlined in 
Figure 2. 



Attitude change 
evaluations 



to aajor change 
in the emphasis 
of the Institute 



corresponding 



Post- institute Mid- winter 

test over test over 

areas outlined areas out- 

in Figure 2. lined in 



Figure 2. 



Figure 3 



Description of measures 

All measures and questionnaires used in this study 
were created by staff of Michigan State University. 

Instrument A» Knowledge of Program Character istics and 
Progr 4 »m Implementation Procedures , is a measure of Workshop content. 
This fifty-seven item, multiple- choice instrument assesses knowledge 
of the AAAS and SCIS programs and was constructed to reflect the 
objectives and operations of the College Teacher workshop. 

Instrument B, Attitude towards the AAAS and SCIS Pro- 
grams and the Content of These Programs , was designed to measure 
attitude changes due to Workshop activities and content. The seven 
levels of response, from very strongly disagree to very strongly 
rgree, were weighted one (1) to seven (7). Sixteen of the eighteen 
items were scored as described above, ^e last two items, number 17 
(Which program do you prefer?) and 18 (Give two reasons why?) were 
not scored as such, only noted and mentioned as individual responses 
Instrument C, Analysis of Personal Behavio r in Groups, was 
administered only as a pre and post summer Workshop measure. The 



rankings were weighted one (low) to seven (high) • The purpose of 
this measure was to obtain some idea of the effectiveness cf the 
group process sessions in creating an awareness of and gains in 
personal /group behaviors. 

Instrument D, Knowledge of Change- Agent Strategies , was 
designed to determine if the participants gained significantly 
during the Workshop in the area of change-agent skills. 

Instnment E, Satisfaction of Perceived Needs , was de- 
signed by workshop staff to determine the areas of need, and to mea- 
sure hoi -7 well the workshop satisfied these needs. A variety of topics 
concerning the new science curricula and school community expectation 
of the participant were scored on a wei^ted basis, from very low (1) 
to very high (5). 

■ Instrument F, Evaluation of the Divisions of the Workshop , 
vas given as a post— Workshop and Mid— winter Conference measure. 

Ihis instrument was used to determine the attitudes of the partici- 
pants toward the various divisions of the Workshop. The four-week 
College Teacher workshop was arbitrarily divided into five divisions. 
They are: 

1. Orientation to AAAS and SCIS 

2. Laboratory and micro- teaching activities using AAAS 
and seXS materials 

3. Group process skills 

4. Change Agent skills 

5. Three-day Elementary Teacher Workshop conducted by partici- 



pants. 



Iheir opinions on statements as they pertained to each 
division were recorded on a weighted ranlc scale* Bie range of 
responses was from very strongly disagree (1) to very strongly 
;3gree (7). 

Instrument G evaluated the behavioral change of partici* 
pants. A behavioral change of a participant is defined as a change 
in pr^service or in* service procedures resulting from participa- 
tion in the Workshop and communicating the instructional intent of 
the Workshop. 

This study would seem closely related to others if it 
were not for the unii^ue format of the Workshop. ^lis Institute 
included, within the duration of the Workshop: (1) providing the 

participants with considerable knowledge of the AAAS and SCIS 
programs, (2) opportunities to use AAAS and SCIS matsrials with 
elementary children, (3) a three-day workshop, designed by the 
participants, that provided an initial contact with elementary school 
science teachers, and (4) instruction in group- process skills and 
change-agent skills to assist the participants in their implementa- 
tion efforts. The follow-up of participants to see if i^t was 
learned at the \k>rkshop was put into practice is not only unique 
but essential to a total evaluation of the workshop. 

Research findings 

Events of the TTOrkshop 

All of the Workshop activities were held at Kichigan State 
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University except i%*r the threc*day, participant- run workshop. 

Much of the first and last days of the four-week workshop were 
devoted to testing and Palliation of the participants in order 
to assess their gains in the Workshop. 

July 29 - August 2 

The first week of the program was devoted to an intro- 
duction to the use of group process skills, and to introductions 
to the two curricular programs selected. On July 30 and 31, a 
writer for the AAAS program worked with the teachers on typical 
activities of Science— A Process Approach , its philosophy, objectives, 
and some of the materials. He also conducted a demonstration class 
using children for the group to observe and critique. On August 1st, 
the group had their first micro- teaching experience with children, 
using Science— A Process Approach materials. Later in the day, they 
were introduced to implementation activities and workshop design. 

A teacher with the SCIS program and the Director of the SCIS Trial 
Center at Michigan State University then worked with the group on 
August 2nd on the philosophy, materials, recommended modes of teach- 
ing, and objectives of the Science Curriculum Improvement Study Pro- 
gram. The SCIS teacher taught a demonstrations class for the group 
with children using the SCIS materials. 

August 5 - August 9 

By the second week of the program, the participants had 
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used both SCIS and AAAS zaaterials with children, and had watched 
experienced teachers teach children using those materials. They 
also had experienced first hand involvement with the materials. 

At this time, group process skills were again introduced to the 
group. In particular, they observed teachers, who were inexperi- 
enced with the SCIS materials, in inquiry lab situations. They 
interacted with these teachers, and were later given feedback on 
the results of their interaction as viewed by the teachers. 

A representative of the SCIS program and a representative 
of the AAAS Science — A Process Approach program worked with the 
group on August 7-9. The first day, each made a half-day presenta- 
tion on the teacher education programs of their particular curric- 
ular project. This was done before the entire group. At that time, 
the group divided in half so that each half could conduct a more 
intensive study of one of the programs. It is important to recognize 
that, at this point, each of the participants had more than a super- 
ficial looV at both programs and could probably be expected, with 
little extra effort, to help teachers in either program. One object- 
ive of this workshop was to prepare people who were very competent 
in one of the programs, but knowledgeable in both to some degree. 

For the next three days, each group worked with their respective 
consultants on the kind of workshop activities appropriate for tea- 
chers and the design of a three-day av?areness type workshop. 
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August 12 " AuRust 16 

During the third week, three and four oan teams were 
formed to design a. workshop plan for the orientation conference 
that was to be held for school personnel during the fourth week 
of the leadership workshop. During this pla"ning week, a major 
effort was made by the group process people to help the teams to 
work more closely together in developing the best possible workshop 
plans. Each team developed its own workshop with assistance and 
guidance from the staff to the extent help was desired. Presenta- 
tions on change-agent skills were also:raade during this week. 

August 19 - August 23 

Early in the last week of the workshop the teams gath- 
ered their materials and moved as a group to the Michigan Education 
Association Camp in Battle Creek, Michigan. Those attending were 
divided into nine groups by geographic areas and the teams of 
college teachers were then responsible for a group for the entire 
three days. Where possible, the teacher groups were directed by 
college workshop participants from the same geographic area. 

When they returned to the campus, the remaining materials 
were distributed to the participants so that they would have mater- 
ials with which to work when they returned to their respective 
campuses. Evaluation of the total workshop and of the participants 
growth proceeded through Friday. 
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Mld^Winter Conference 

On Dececaber 12, 13, and 14, twenty-eight (28) of the 
college teachers returned to the caiapus for a mid^winter evalua- 
tion conference. Ihrough group and individual interaction sessions 
the staff searched for ways to better meet the needs of the schools. 

Since the close of the Summer College Teacher Workshop, 
newsletters have been sent to all of the Michigan school districts 
in an attempt to make them aware that in-service leadership and 
consultant services are available from these participants. 

The three-day workshop at the M.E.A. Camp was considered 
by the participants to be the most important component of the total 
Workshop. 

Tests of hypotheses 

Ihe :irst four hypotheses were analyzed using the paired 
t-test. Each participant was matched with himself using his pre- 
test and posttest scores as the pair. 

In the analysis for this study it was assumed that the 
sample size was large enough that the normal approximations are 
sufficiently accurate. Ihe t-test is relatively powerful for a 
populatjLon of thirty siibjects at the 0.03 level of significance. 

The one-tailed test was utilized for these hypotheses 
since it was assumed that the Workshop was of worth to the partici- 
pants. No difference scores and a lessening of test scores were 
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both considered to be unacceptable if the Workshop was to have aet 
the objectives for which it was established. 

Whether or not there exists a significant positive 
correlation between different sets of data is tested in the last 
four hypotheses. Ihe Pearson product^moaent correlation provides 
a precise estioate of the degree of relationship in the data. A 
test of each correlation was made using the F test. 

The discussion of the results of testing is organized 
according to the hypotheses. 

Hypothesis 1: There will be a significant increase in knowledge of 

program characteristics and program implementation 
procedures from pretest to posttest by the partici- 
pants of the workshop as measured on Instrument A. 
The hypothesis tested was: Hq: yt/, ^ /^x 

Stated symbolically the hypothesis of interest was: 

Hi : ^ yUi. 

Dat^ analysis gave a t-value for this test of 4.54. This 
indicates that there was a significant difference between pretest 
scores and posttest scores on Instrument A. 

There was also a significant difference between the pre- 
test scores of the workshop and the Mid-winter Conference scores. 
Analysis of these scores gave a t-value for these scores of 4.34. 
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Hypothesis 2: ^ere will be a significant positive change in atti^ 

tude toward the programs (SCIS and AAAS) of the 

Workshop from pretest to posttest as measured on 
Instrument 3. 

Stated symbolically the hypothesis of interest is: 

Analysis of Instrianent B scores gave a paired t^test 
value of 3.05 for this hypothesis test, high enough to reject the 
null hypothesis. This rejection may lead to the conclusion that 
there was a positive change in attitude toward the programs during 
the Workshop. 

Hypothesis 3; There will be a significant positive change in the 

analysis scores of group^process skills from pretest 
to posttest by the participants of the Workshop as 
measured on Instrument C. 

Stated symbolically the hypothesis of interest is: 

: yU, > 

l%e calculated t^value is 6.54. 2^is value is greater than 
the table value of 1.70 for testing significance. 

The conclusion, therefore, is to reject the hypothesis of 
no difference in the scores oh group-process skills as Indicated by 
the participants' reactions recorded on Instrument C. 
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Hypothesis 4: There will be a significant increase in knowledge of 

change>>agent skills from pretest to posttest by the 
participants of the Workshop ^s measured on Instru* 
ment D. 

The null hypothesis is : Hq ; ^ 

The directional hypothesis stated symbolically is: 

Hi : ^ 

Using 28 degrees of freedom and a significance level of 
0.05, a '-alue greater than the table value of 1.70 would indicate 
a significant increase on this measure. The value for the paired 
t-test using participant scores was calculated to be 2.93. 

The null hypothesis, Hq, is rejected. The possibility 
exists that a significant increase in change^agent skills knowledge i 
is indicated by the participants* scores on this measure. 

Hypothesis 5: There will be a significant positive correlation be- 

tween the participants' scores on their attitude 
toward the various aspects of the workshop activi- 
ties as measured on Instrument F and the partici- 
pants' knowledge of program characteristics and pro- 
gram implementation procedures as measured on Instru- 
ment A. l^e correlations will be made with measures 
taken both at the close of the Workshop and at the 
Mid-winter Conference. 
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The null hypothesis. Ho, tsi ^z.0 (no linear 
relationship) 

Hj ; Hq is false (there is a linear 
relationship between the two measures) 

A Pearson product-moment correlation coefficient of 0.09 
for the post'f^rkshop scores was found. The relationship between 
these measures was not significant. The F-test further concluded 
this by showing a value of 0.83, well below the necessary value 
of 4.20 for significance. 

On comparison of the Mid-winter Conference scores, cal- 
culations gave a correlation coefficient of 0.17. This value 
indicates that there was no significant correlation of these two 
measures. Ihe F-test supported this conclusion by giving for this 
data a value of 0.94. I^is is below the necessary significance 
level of 4.20 given in the tables. 

Hypothesis 6: There will be a significant positive correlation be- 

tween the participants* scores on their attitude 
toward various aspects of the Workshop as measured 
on Instrument F and the participants' attitude to- 
ward the SCIS and AAAS programs as measured on Instru- 
ment B. 

The correlations were made with measures taken both at 
the close of the Workshop and at the Mid-winter Conference. 

A correlation value of 0.36 between the Instrument B 
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and Instrument F was reported for measures taken at the close of the 
Workshop. The F value for these data is 3. S3, slightly below the 
necessary value for significance of 4.20. While this correlation 
is not significant at the 0.05 level, it is significant at the 
0.06 level. 

For the Mid>winter Conference tests a correlation coeffic- 
ient of 0.22 is reported. This is a small relationship. The F- 
test for these data was 1.34, considerably under the 4.20 table 
value for this level. The Hq of no significant relationship cannot 
be rejected. 

Hypothesis 7: There will be a significant positive correlation be- 

tween the increase in knowledge of program charac- 
teristics and program implementatioii procedures as 
measured on Instrument A from pretest to post test 
and change in attitude towards AAAS and SCIS pro- 
grams as measured on Instrument B from pretest to 
posttest. 

The Pearson product-moment correlation coefficient cal- 
culated for these difference scores is 0.36. This value is not 
significant and was confirmed by the F-test value of 3.35, slightly 
below the necessary value of 4.20 at the 0.05 level. This correla- 
tion coefficient is, however, significant at the 0.06 level. 
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Hypothesis 8: There will be a significant positive correlation be* 

tween the satisfaction of perceived needs of the 
participants as measured on Instrument £ and their 
attitude toward AAAS and SCIS programs as measured 
on Instrument B and utilizing: 

A. the difference between lA>rkshop pretest and end*of* 
Workshop post test on Instrument B versus the post* 
test of Instrument £. 

B. the Workshop posttests given in August 

C. the Mid*winter Conference post tests 

Analysis gave a correlation coefficient for the first com* 
parison (A) of 0.26. This is not a significant relationship and is 
confirmed as such by the F*test of significance which gives a value 
of 1.86. 

For the second relationship (B from above) , the Pearson 
product*moment correlation is 0.36. This correlational value is 
almost significant at the 0.05 level. The F*test for this correla* 
tion is calculated at 3.80, slightly below the necessary table value 
for these data of 4.20. This correlation is significant at the 0.06 
level, however. 

The third correlation (C) made with data collected at the 
Mid*winter Conference yields a coefficient of relationship of 0.02. 
This is not significant; therefore we cannot reject the hypothesis 




of no difference. 
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In Table 1, below are capsuli^cd the results of the 
hypothesis testing. All tests were isade at the 0.05 level of 
significance. 



Table 1. — Results of Hypothesis Testing 



Table Calculated 



Hypothesis Test used 


value 


value 




Decision 


1. 


paired t-test 
(df- 28) 


1.701 


4.34 




Reject null 
hypothesis 


2. 


paired t-test 
(df» 28) 


1.701 


3.05 




Reject null 
hypothesis 


3. 


paired t-test 
(df- 28) 


1.699 


6.54 




Reject null 
hypothesis 


4. 


paired t-test 
(df- 28) 


1.701 


2.93 




Reject null 
hypothesis 






Corre- 

lation 


Table value Calculated 
for F-test F-test value 
(df-l,;28) (df= 1,28) Decision 


5. 


Pearson Product- 
Moment 


0.09 


4.20 


0.83 


No linear 
relationship 


6. 


Pearson Product- 
Moment 


0.36 


4.20 


3.83 


No linear 
relationship 


7. 


Pearson Product- 
Moment 


0.36 


4.20 


3.85 


No linear 
relationship 


S. 


Pearson Product- 
Moment 


0.26 


4.20 


3.80 


No linear 
relationship 
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Other descriptive data 



At the close of the various activities of the llJbrkshop, 
the reactions of the participants were obtained on a short 
ques tionnaire. 

Activit/'^oriented sessions were generally ranked higher 
by the participants. Ihe partiC7*pant<-run workshop received the 
highest ranking and should be included in subsequent workshops. 

On Instrument B the participants were asked to indicate 
which of the two programs they favored more. The table below shows 

the responses for each of the three times that this Instrument was 
given. 

Table 2.— Elementary Science Program Preferred by Participants 





Prefer 

SCIS 


Prefer 

AAAS 


Both 


Neither 


Pretest 


7 


14 


— 


8 


Posttest 


12 


13 


4 


1 


Mid- win ter test 


15 


11 


3 


1 



There was a slight attrition of participants from the AAAS 
program. This is probably due in some part to the poor service \diich 
some of the participants experienced when they began to order sup- 
plies after returning to their school assignments. Those persons 
who were borderline at thf. beginning of the Workshop appear to have 



23/ 



Qovcd to the SCIS progran. A general feeling was that the SCIS pro* 
graa would be easier to Install and loplcoent into traditional 
schools. 

On Instriment E, besides the correlations run on total 
scores in testing Hypothesis 8, an analysis of the pretest, per- 
ceived needs, and the posttest, satisfied needs, was completed. 

Ihose items which were perceived as the greatest needs, i.e. , 75 
percent or more of the responses were at the 4 and 5 rank level, 
include: number 1, philosophy of the programs; number 2, knowledge 

of the written materials; number 3, knowledge of the manipulative 
materials; number 10, the types of workshops which might be used in 
implementing the new curricula; number 12, grade levels at which 
new science curricula can be implemented; number 14, how one gets 
materials for use in teacher worksho^/s; number 15, orientation pro- 
grams; number 16, talks to PTA, Sckocl Board, teachers, etc., about 
the program; number 17, workshops; number 26, on-going in-service 
work and help; and number 28, know how to help implement new programs. 

Perceived as needs by 50 percent to 74 percent of the 
responses at the 4 or 5 level were: number 13, where scientific 

principles should first be introduced; : number 18, visit classes; 
number 19, demonstration teaching; number 22, help schools to select 
appropriate programs; and number 25, possibility of offering regular 
college courses for credit in the new programs. 

At the close of the Workshop the same items were used to 
measure the satisfaction of perceived needs. Seventy-five percent 






or s3ore of the responses indicated that the following itcas were at 
the 4 and 5 level rank: nuaber I, philosophy of the prograas; nun- 

her 10, the types of workshops which xaight be used in iapleaenting 
the new curricula; nisnber 12, grade levels at which new science 
curricula can be implemented; number 13, orientation programs; 
number 16, talks to FTA., School Board, teachers, etc., about the 
program; number 17, workshops; niasber 20, consultation on problems; 
number 26, outgoing in*service work and help; and number 28, know how 
to help implement new programs. 

At a slightly lower percentage of response, 30 percent to 
74 percent at the 4 and 3 level, were it^os as follows: number 2, 

knowledge of the written materials; number 3, knowledge of the man- 
ipulative materials; number 13, where scientific principles should 
first be introduced; number 14, how one gets materials for use in 
teacher workshops; number 19, demonstration teaching; number 22, help 
schools to select appropriate program; and number 27, change-agent in 
local schools. 

By putting these pretest and posttest results into a table 
it is possible to get some measure of the influence of the Workshop. 
Table 3, below shows that those areas that were considered to be the 
most outstanding needs by the participants were satisfied almost fully. 
It is interpreted to indicate that the Workshop was most successful in 
reaching its intented objective of providing the participants with 
knowledge and philosophy of the SCIS and AAA.S programs and experi- 
ences in conducting a workshop and assisting in implementation. 
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Table 3.— Perceived Needs and Satisfied Needs 



Pretest 


(Perceived Needs) 


Posttest 


(Satisfied Needs) 


High 


Greatest 


High 


Greatest 




1 




1 




2 


2 






3 


3 
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10 




12 




12 


13 




13 






14 


14 






15 




15 




16 




16 




17 




17 


18 








:i9 


- 


19 






20 




20 


22 




22 




25 










26 




26 






27 






28 




28 
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Soac additional investigacion of Instruiaent F was also 
accomplished. Ihe results of the post-Workshop test were analyzed 
separately to find which of the five divisions of the Workshop, as 
arbitrarily set by the staff, were considered to be the laost worth- 
while to the participants. 

As a result of this analysis, it was discovered that the 
three-day participant- fun workshop scored consistently high in the 
ranking by the participants. Those portions of the College Teacher 
Workshop which dealt with orientation to programs also scored high 
in all categories. This further supports other evidence already 
reported that a workshop run by the participants probably should 
be included in subsequent summer workshops. 

The participants ranked the sessions on Change-Agent 
Strategies and Group Processes low in every category of measure. 

This is interpreted in light of other written responses to indicate 
that the participants felt too much time was given to Group-Process 
Skills. Twenty- three of the participants indicated this opinion in 
comments on Instrument F. Perhaps future workshops should consider 
giving less time for Group Process Skills, and consider eliminating 
Change-Agent sessions or changing the method involved in handling 
this aspect of the workshop program. 

The Mid-winter Conference was held at Michigan State Uni- 



versity in December, 1968. The follow-up session was aimed pri- 
marily at exchange of feedback. 
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One of the objectives of this study was to describe the 
behavior changes of the participants in their on-the-job impieiaen- 
tatioa of curriculum change in activities related to the SCIS and 
AAAS programs. Instrument G was designed to obtain data that might 
indicate how the participants were performing in comparison to how 
they performed a year ago. 

This measure was used to obtain data on the post Workshop 
activities of the participants and to look at changes in their be- 
havior that could be considered as having resulted at least in part 
from their Workshop participation. This questionnaire was given at 
the commencement of the Mid-winter Conference. It was hoped that 
by giving the measure at this time, before interaction of the part- 
icipants could begin, that individual responses would be recorded. 

Some interesting results were obtained. A notable in- 
crease in the number of formal class sessions, laboratory sessions, 
and assignments devoted to AAAS and SCIS programs and materials was 
indicated. The participants indicated that almost one hundred (100) 
sessions or assignments were given in SCIS and AAAS this year as 
compared to only twelve (12) or thirteen (13) last year. 

Seven of the participants indicated they had introduced 
AAAS or SCIS in the first weeks of school. Tliirteen of the partici- 
pants had given work on these programs to their classes before re- 
turning to the Mid-winter Conference at Michigan State University. 

Sixty-one workshops which have included AAAS and/or SCIS 
in their format were reported to have been given between the Summer 
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Leadership Workshop and the tine of the cuestionnaire in December. 

*rhe participants also reported that forty- two AAAS activ- 
ities and thirty- six SCIS activities, ail taken directly fron the 
programs, had been included in their laboratory or regular classes. 

A great number of materials had also been purchased by the partici- 
pants for their classes or for workshops. The amount of time that 
the participants are now devoting to in-service training has increas- 
ed over last year. Five of the participants report that 90 percent 
or more of their current in-service work is in AAAS or SCIS. Eight 
others reported doing up to 40 percent of their in-service work in 
one or the other of the programs. 

The effects of the Workshop appear to have diffused to 
colleagues of the participants. The participants report forty-four 
other persons on their staffs have used AAAS or SCIS this year as 
compared to only nine who were reported as using any of these mater- 
ials a year ago. 

One of the objectives of the Workshop was to create re- 
source persons (T3*s in the implementation model). The participants 
reported in the mid-winter questionnaire that they had been contact- 
ed, collectively, thirty-six times for AAAS and twenty-seven times 
for SCIS as a direct result of the M. E.A. Camp workshop. This in- 
dicates that the participants have been established as consultants 
to some degree in many Michigan areas. The participants had also 
been involved in discussions with nine school boards and nine parent- 
teacher associations. 
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Generally, the participants do not feel that any barriers 
exist in the applicability and suitability of these two elementary 
school science programs in reference to the grade levels for which 
they were designed. Almost exclusively, the problems of implemen* 
tation of AAAS and SCIS programs into the pre* service classes of the 
participants and into elementary school classrooms are those of 
funding. 

From the participants responses on Instrument G, it appears 
that a definite increase in the use of the processes of science and a 
definite re-alignment of many pre- service programs has begun. Most 
of the participants, in response to the question "What major things 
are you doing differently than you probably would have done if you 
had not attended the Leadership Workshop?" answered that they are more 
involved in the two programs, more involved with workshops, and are 
drawing from their experiences at: the Workshop. 

The Workshop seems to have been very effective in preparing 
the participants as resource persons in elementary school science. 

The response to the Mid-winter Conference was over-whelm- 
ingly positive. 

Conclusions 

The purpose of this study was to evaluate the reactions 
of the participants of the Leadership Workshop on Elementary School 
Science held at Michigan State University in the s umm er of 1968 so 
as to gain insight into the worth of the Workshop as a learning 
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situation and as a vehicle for change. Ihe Leadership Workshop 
was designed to help fill the need for resource people who could 
assist school districts with the imple-nentation of two new element- 
ary science curricula: the AAAS Science — A Process Approach and 

Science Curriculum Improvement Study. 

In order to accomplish this evaluation, several instru- 
ments were devised to measure the cognitive and affective results of 
the Workshop program. Also, an instrianent was designed which would 
look into the behaviors of the participants many months after the 
Workshop in order to determine if changes occurred. 

The program of the Workshop was designed to prepare the 
thirty participants to be consultants in the new elementary school 
science curricula. Also, changes in the participants' pre-service 
classes for teachers, stressing the philosophies currently accepted 
by science education leaders, was desired. 

The study was based on data obtained from the college 
teachers and science coordinators who were the participants of the 
Workshop. These participants are considered a representative sample 
of a larger population of college science teachers and science con- 
sultants. ^ 

The significant differences between pre-Workshop and post- 
Workshop measures as indicated by the data collected on the first 
four hypotheses show that the Workshop was a successful vehicle for 
increasing the knowledge of the participants in the topic of the 
Workshop and creating a positive attitude toward the AAAS and SCIS 
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programs. The participants also showed marked gains in knowledge 
of group process skills and knowledge of change-agent skills. 

These gains in factual knowledge along with the signifi- 
cant positive change in attitudes toward the AAAS and SCIS programs 
are among the factors that can be positively identified as contrib- 
uting to the success of the Workshop. 

The attempts to show correlation among different measures 
unsuccesSiul. It was anticipated that such correla- 
tions would assist future designers of workshops in their selection 
of activities and participants. The lack of relationships in this 
study does not indicate that relationships do not occur. It only 
indicates that, for this study, those factors chosen were not sig- 
nificantly related. 

Implications and recommendations 

The results of this study indicate that cognitive and 
affective changes were brought about in this Leadership Workshop. 
Furthermore, the results seem to indicate that the Workshop was an 
effective instrument for producing desired behavioral changes. 

There now appears to be general acceptance of science as 
an integral part of the elementary school curriculum. This accept- 
ance magnifies the need to train new teachers and retrain experi- 
enced teachers in science education in a manner which reflects curr- 
ent thought and practice. For this reason, it is recommended that 
more leadership workshops be given. 
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1!h.& writer recommends thet eveluetlons be included as an 
integral part of the workshop, and that follow-up studies be includ- 
ed as part of the total evaluation. 

^^iter is convinced that continued support cl v/ork- 
shops for science educators can be a meaningful and econcniical 

method for improving teacher education and elementary school sci- 
ence instruction. 



o 

ERIC 



A Leadership Workshop on Elesjentary School Science, held 
at Michigan State University in the sussser of 1968, was designed to 
instruct college teachers and science consultants in Science — A Pro - 
cess Approach and Science Curriculxan Imprcveaent Study curricula. 

This Workshop had as one of its objectives the influencing 
of the participants to promote chese curricula and initiate change. 
The study evaluates the reactions of the participants to the Work- 
shop and looks at the behavioral change of the participants after 
they left the Workshop. 

Pre-workshop, post- workshop, and follow-up measures were 
made. Significant differences in knowledge of the two programs, 
knowledge of group- process skills, knowledge of change-agent skills, 
and in attitudes toward the two elementary science currit. >..a were 
found. 

Meaningful changes in the behaviors of the participants 
were noted. Increased in-service activities and an altering of pre- 
service courses to include more of the AAAS and SCIS philosophies 
and activities were among the changes reported. 

The results of this study seem to indicate that workshops 
can be an effective instrument for producing desired behavioral 
changes. 
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